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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
GULLEY et al. (5,025,407) in view of EL-NAGGAR et al. (5,061 ,866). 

As per claim 1 , Gulley teaches the claimed "dual mode device for generating a 
cross product or a dot product from a first vector and a second vector, the first vector 
having a first set of components and the second vector having a second set of 
components" (Gulley, figure 12, register banks 1203 and 1204; column 18, lines 52-63), 
the device comprising: "a dual mode controller receiving the first and second vectors, 
the dual mode controller being configured to select vector components for evaluating a 
cross product component or a dot product in response to a first signal, the first signal 
indicting whether to generate a cross product component or a dot product" (Gulley, 
column 19, lines 1-13); and "a dual mode unit coupled to receive the selected vector 
components for generating the gross product component or the dot product in response 
to the first signal" (Gulley, FPU 1206). It is noted that Gulley does not explicitly teach 
that the dual mode unit "comprising a plurality of shared logic units that are used to 
generate the cross product component and the dot product". However, El-Naggar 
teaches that such "dual mode unit comprising a plurality of shared logic units that are 
used to generate the cross product component and the dot product" is well known in the 
art (El-Naggar, figure 7; column 2, lines 15-20). Thus, it would have been obvious to a 
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person of ordinary skill in the art at the time the invention was made, in view of the 
teaching of El-Naggar, to configure Gulley's system as claimed by sharing the 
multiplier/summer to generate the scalar of the dot product or the components of the 
cross-product vector because such sharing the common multiplier/adder will reduce the 
hardware required for process. 

Claim 2 adds into claim 1"the dual mode unit outputs the cross product 
component when the first signal indicates generation of the cross product component 
and wherein the dual mode unit outputs the dot product when the first signal indicates 
generation of the dot product" which Gulley teaches in column 19, lines 2-13. 

Claim 3 adds into claim 1"the dual mode controller receives a second signal for 
indicating the cross product component to be generated and selects the vector 
components for evaluating the cross product component in response to the second 
signal" which Gulley teaches in column 18, lines 56-68. 

Claim 4 adds into claim 1"the dual mode controller selects the vector 
components that are different from the cross product component to be generated when 
the first signal indicates generation of the cross product component" which would have 
been obvious because the computer instructions need proper vector components to 
perform multiplier/adder for sufficiently generate the cross product. 
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Claim 5 adds into claim 1"the dual mode controller changes the sign of one or 
more selected vector components for transmission to the dual mode unit when the first 
signal indicates generation of the cross product component" which would have been 
obvious because the computer instructions need proper operations to perform 
multiplier/adder for sufficiently generate the cross product vector's components. 

Claim 6 adds into claim 1 "the first set of components includes Ax, Ay, and Az and 
the second set of components includes Bx, By, and Bz, and wherein the dual mode 
controller selects all components of the first and second sets when the first signal 
indicates generation of the dot product" which Gulley teaches in column 19, lines 2-13. 

Claim 7 adds into claim Tthe dual mode unit includes a plurality of multipliers 
and adders that are arranged to generate the cross product component or the dot 
product" which Gulley teaches in column 19, lines 2-13. 

Claim 8 adds into claim 7 "the dual mode unit uses at least one multiplier and at 
least one adder to generate the cross product component or the dot product" which 
would have been obvious because the components of the cross product vector are 
needed at least a multiplier/adder to generate. 

Claim 9 adds into claim 1 "the dual mode controller is configured to select the 
vector components for evaluating the cross product when the first signal indicates 
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generation of the cross product, wherein the dual mode unit includes a plurality of sub- 
dual mode units for generating a plurality of cross product vector components, each 
sub-dual mode unit generating one cross product vector component such that the dual 
mode unit generates a cross product of the first and second vectors" which would have 
been obvious because there are a plurality of components for a cross product vector in 
which each component can be generated from a sub-dual mode unit. 

Claim 10 adds into claim 1 "the dual mode unit is used in a lighting subsystem 
that is configured to generate diffuse light, specular light, or spotlight values" which 
would be obvious because the generating of shading image using Phong model 
requires both cross product vector and dot product from the vectors of lights and 
viewing direction. 

As per claim 1 1 , Gulley teaches the claimed "dual mode device for generating a 
cross product or a dot product from a first vector and a second vector, the first and 
second vectors having a plurality of components" (Gulley, figure 12, register banks 1203 
and 1204; column 18, lines 52-63), the device comprising: "a dual mode controller 
receiving the first and second vectors, the dual mode controller being configured to 
select vector components for evaluating a cross product or a dot product in response to 
a first signal, the first signal indicating whether to generate a cross product or a dot 
product" (Gulley, column 19, lines 1-13); and " a plurality of dual mode units coupled to 
receive the selected vector components for generating the cross product or the doc 



Application/Control Number: 09/348,885 Page 6 

Art Unit: 2671 

product in response to the first signal, each dual mode unit generating one cross 
product vector component of the cross product, the dual mode units generating and 
outputting the cross product vector components as the cross product when the select 
signal indicates generation of the cross product component" which would have been 
obvious because there are a plurality of components for a cross product vector in which 
each component can be generated from a sub-dual mode unit. It is noted that Gulley 
does not explicitly teach that the dual mode unit "comprising a plurality of shared logic 
units that are used to generate the cross product component and the dot product". 
However, El-Naggar teaches that such "dual mode unit comprising a plurality of shared 
logic units that are used to generate the cross product component and the dot product" 
is well known in the art (El-Naggar, figure 7; column 2, lines 15-20). Thus, it would have 
been obvious to a person of ordinary skill in the art at the time the invention was made, 
in view of the teaching of El-Naggar, to configure Gulley's system as claimed by sharing 
the multiplier/summer to generate the scalar of the dot product or the components of the 
cross-product vector because such sharing the common multiplier/adder will reduce the 
hardware required for process. 

Claim 12 adds into claim 11 " the dual mode controller changes the sign of one or 
more selected vector components for transmission to the dual mode units when the first 
signal indicates generation of the cross product" which would have been obvious 
because the computer instructions need proper operations to perform multiplier/adder 
for sufficiently generate the cross product vector's components. 
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Claim 13 adds into claim 11 " the first vector includes components Ax, Ay, and Az 
and the second includes components Bx, By, and Bz such that the dual mode units 
generate the cross product by producing cross product components Cx, Cy, and Cz" 
which Gulley teaches in column 19, lines 2-1 3. 

Claim 14 adds into claim 12 "one of the dual mode units is selected to generate 
the dot product of the first and second vectors when the first signal indicates generation 
of the dot product" which Gulley teaches in column 19, lines 2-13. 

Claim 15 adds into claim 11 "wherein the dual mode units are used in a lighting 
subsystem that is configured to generate a diffuse light value, a specular light value, 
and a spotlight value" which would be obvious because the generating of shading image 
using Phong model requires both cross product vector and dot product from the vectors 
of lights and viewing direction. 

Claim 16 adds into claim 11 " the dual mode unit uses at least one multiplier and 
at least one adder to generate the cross product component or the dot product" which 
would have been obvious because the components of the cross product vector or the 
dot product are needed at least a multiplier/adder to generate. 
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Claim 17 adds into claim 16 " wherein the dual mode unit uses at least one 
multiplier and at least one adder to generate the cross product component or the dot 
product" which would have been obvious because the components of the cross product 
vector or the dot product are needed at least a multiplier/adder to generate. 



As per claim 18, Gulley teaches the claimed "computer system having a graphics 
subsystem comprising a dual mode device, the dual mode device comprising a dual 
mode controller and a dual mode unit, a method for generating a cross product or a dot 
product from a first vector and a second vector, the first vector having a first set of 
components and the second vector having a second set of components" (Gulley, figure 
12, register banks 1203 and 1204; column 18, lines 52-63), the method comprising: 
"receiving the first and second vectors for generating a cross product component or a 
dot product at the dual mode controller; receiving the first signal indicating whether to 
generate a cross product component or a dot product at the dual mode controller; 
selecting vector components for evaluating the cross product component or the dot 
product in response to the first signal; sending the selected vector components to the 
dual mode unit" (Gulley, column 19, lines 1-13); and "in response to the first signal and 
the selected vector components, generating the cross product component when the first 
signal indicates generation of the dot product" (Gulley, FPU 1206). It is noted that 
Gulley does not explicitly teach that the dual mode unit "comprising a plurality of shared 
logic units that are used to generate the cross product component and the dot product". 
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However, El-Naggar teaches that such "dual mode unit comprising a plurality of shared 
logic units that are used to generate the cross product component and the dot product" 
is well known in the art (El-Naggar, figure 7; column 2, lines 15-20). Thus, it would have 
been obvious to a person of ordinary skill in the art at the time the invention was made, 
in view of the teaching of El-Naggar, to configure Gulley's system as claimed by sharing 
the multiplier/summer to generate the scalar of the dot product or the components of the 
cross-product vector because such sharing the common multiplier/adder will reduce the 
hardware required for process. 

Claim 19 adds into claim 18 " wherein the sign of one or more selected vector 
components are changed for evaluating the cross product component when the first 
signal indicates generation of the cross product component" which would have been 
obvious because the computer instructions need proper operations to perform 
multiplier/adder for sufficiently generate the cross product vector's components. 

Claim 20 adds into claim 18 "wherein a plurality of cross product vector 
components comprising a cross product vector are generated in parallel" which would 
have been obvious because these components can be separately calculated and the 
parallel operation helps improve the speed of calculation. 



Due to new ground of the rejection cited above, this action has been made NON- 
FINAL. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phu K. Nguyen whose telephone number is (703)305 - 
9796. The examiner can normally be reached on M-F 8:00-4:30. 

The fax phone number for the organization where this application or proceeding 
is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Phu K. Nguyen 
April 19, 2004 




